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(57) Abstract: 

PURPOSE: A duty cycle compensating apparatus is 
provided to reduce errors with the supply of a good 
quality clock by controlling the duty ratio of a pulse 
signal in 50:50 precisely. 

CONSTITUTION: A phase controlled 00) controls to 
generate two clock signals having a phase difference 
of 180 degrees and the same period with respect to 
a signal of an input clock source. A duty ratio 
controller(200) latches a pulse signal by each period 

under the control of two clock signals generated) 

from the phase controllerO 00) in order for the duty ratio of an output pulse signal to be 50:50. The phase 
controlled 00) includes plural delay units(10-13) for receiving the signal of the input clock source to be 
transmitted while adding a delay at the same ratio. 
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AH3IS MSSxiOil 225, «n| ajhOII CHSiOt £te 180* 2| $\£ffi g S'ffl'^l* ?^ 

A|s:2J -fllOlsKHI ^ ^7\m M±£lstm EHxlA|=q SE|H|7(i 50 : 5Q0I El&« £ 

s»=- <=eihi ^a.*9« ^yiefEi«i, a^-s^Ei 7i^s^ e^ia 21^22011 g« 

SEI2J a«« ^AiSEiEE a-'*** £ El HIM ^ SH'ST 3^8 ST-SAI* 4*"2i£ES ^ SEI AH3I8 £ 

sawn atr a-0i qk 

Elc? i=S0il ECj-E ^El AhQIM SS'Sfla 

£ 2 £ 1 Oil EAIi! SEI AHDI3 fiSSfl^j EKDI9S 

10-13: BSD-EN-^ 20: ^iEF4= 3*1 ¥ 

30: HdlQI^ 40, 41: 1^ 

50: ffl-fl:« 60: ge* °!S.SW 

100: 9|£ HICH^e 200: =Elbl £«4*9 

g .gfgg -orsflLttoi: ^ tHaawBOfMAi win 1^3 a*i£s as ssihm afs.ei-=. sei 

AH3I8 SSS»M H^aSS". MCF 6hM»+?ll = 180*°] WSWB'SS ^'i^dsf 0ISSIOI S^f 
^JSM CHS* SE|;U|« 50 ■: -50^3 gSful HGH3'h£* « SE| AK)l> MgS^ltHI Stj 210ICK 

H#siSS, SEH01I Ah©S SEI AF0l.it MS'-SMS WiSSI ^E| Ah0l# «OI&g -asr»« ^ 
Am W, 42H-2I gj^M SfS- ^§ e^tlSP 01-SCKH ^1 M^SSh ^#AI?I3A1 ^El AI-0IMM 
MgoCT Elffl, atT : ei:B|-4!S» A(-e!nKsinev»ve)S Afgul-H £M A^Eh(slnewave)21 attft -QISAI5I 
71 "AC "*Ki2t dSS ^7WSA| SEI AKDIg Sgg^g ^5}>fl SO". 

hehai, QM^n g-sswiAi a-sia-oi'ws i^cseihpi- m^i^si- ^isaia.e dceohsi 

i!2t tJ-EK 

□Eli Ofe^H «^|2J 5= El AK3I M SS-S«= -B^a-S M^ l ^^J ^E| HI (duty ratio)WI .CH» ^§ 
01 StCHAI ^71 CHoH SEjHI7F Ma*l3HI 33 SttttT Sgf *T ^ a»a.0i ^§S^I7h ^§a^ 
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SHI §01 2iCK 

S?EJ OHJEK S §3 38101 OH^ 32, SgOfl CHoHAi^ OH^ £1^ g»l§0| SICK 

[Q-EM, g #71 S'HSS ffBSSPl fl'SKM 0| = CH2 2*0^, £ S3 3 CI XII ^ :?t*m 

01 0^3 ^£7t ^l^ge M«W>£» igft gAKHI, a^M^SOil CH^ 180*3 £I#*H ?>I3 
V«S 27H3 t^ilsl Ahg^hDI =E| AfOIMw SSShHSW 50 : 503 <=E|HIM ^~ 'g^*! 

#71 iJ#m7l fl«Ot, B ^SOil 3£t SEI AI-OIM a^M^£! dnOil CH^hOI #2 

180° 3 £|#» a SS?7ia = M^iJsM »8A|.?I£* WIEHBh= ?|# H(M^S2I-; 

#71 ?|# »|0|^9SS^E1 ^ M3£!S:3 aoltKHI ^ h ^71^ m±&±m EHxIAl^ gq 

I^dsBJ SEIHPh 50 : 50OI E|£H SEIHI ^Ulofe 2# §g^S £}0. 

sstt a 7iEt3 ^^ni- b a-asi a ois~ asts-ossi #/dit»- asa i 

EI §B ^ K 3(HI CUB SEI AK3IM Mg§*l3 UEHdj EJ^M^S in_CLK)0il CH 

ZKX #2 180*3 £l#*h 3! §i!£7ia ^ M^6!2(360 o CLK, !80 o CLK)# ^M?\^m MO\ot 
± ?|#- HI 0)4=3(100)11- J #71 ?l# JJI-Oi4=&(100)SS^Et ^ S'SJ4!2(360 o CLK, 180 o CLK)3 

WfflSHHI SSS ^ ^711 !^£!2(pulse 360. , pulse 180 o )M EH.SAI9J l^A!2(Vbut+, Vout- 
)3 SEIUI7I- 50 : 5001 E|.£« Sl^fe SEIHI £a^&(200)£S ^SSLK 

#71 £i# HCH4EK100)S #71 S^M^IS ds:(in.CLK)M SBBJOI- §S!HlsS aaOW *7BtESAI 
SITAI?!^ #2 5|SS3S EI-^3 SaOl¥(V0~l3)2f; #71 E|-£3 8.8-01 ¥(1Q-~ 13) S S.B0OI 
¥(13)011 At ^E|^ A|3:(360o CLK)2F ^71 2| Bi!q«q-S ^!s:(in_CLK)P Hfl-grOhOI* ^2^1 HIS 

oil mm a *i£m# ass^ ei^ ^ie^ aa*(20)ah #71 ?i# 3-^1^(20)3 a 

q&!.S<up, down)M amUolOl #71 E^°J 1^101^(10-13) §301^ BCH4!-a:(-VC).« 

BHSiHSW, #71 Q^BJ .Hai0l¥(10~ 13)011 Aj ^#E|^ # XI3Aj^(dt1-Kit2+dt3+dt4)0| #71 gjq 

■q.afl.fi:-(ia.Guc)2i"*7i.(Tcyc)a- efl-wns* a-oi-afe laois ^i¥(30)M ^hishm ^#^ief. 

§ £33 3^, #71 ?l# : 7j||Oi4=EK1'G0)LH Ch^3 laiOI^M 47H3 lE||O|¥(10~13)g ^g«OI ^ 
90o 3 ^l#*H 3>H Til&a £!2iM ^A|7|S^ aiOI-olH 2i-W&, 01= m, 8?H> ■ M3 XI^^S qi 
HJKH ^ 60 o , 45 0 / -3 ?I#XI3S 0| = £^ 4£ 2iQ. 

ZLEIH, #71 ^EIHl £B-4*'9-(2D0-)S #7| ?|# Jj-O|'*S(100)£S*Ei 180*3 ^l#7:hM -BSS 
^ ' Sqfl2:(360o'CLk, '' 180 o CLK)g ^ aqSTOh aS'^KOI ^71^ 'Tcyc'71- U)M 
g^&lS(Pulse 360o , Pulse 180 o )M ^A|7|^ fll a M2 1^ af»*(40, 41)2h #71 X01 9! X||2 
»^*a*(40, 41)-S-¥Ei sj-ahei l^Ai2( P ulse 360 o , pulse 180 o )M aqBTOh 0IS-2I #EH01I CP-El- 
^ h EFE SWE|-«S| ^Isl- dHx|A|7|^ EH*I¥(50)&H #71 EHx|^(50)3 '*q&0il eSEICH #71 «|1 
a 7HI2 1^ B-8'*-(40, 41)011 M ^El^ i^ai^bj l^^OI 0H° ^ S^OIIEE #71 01*1^(50)3 
ohg£j 53WM9&.K3I: °^thA|7|^ 2h§il-¥(60)M ?"ldltO. 

OIUK > #^l All a WI2 1^ ^¥(40, 41)^ ^3 Bfl4!S-(36uo CLK, 180 o CLK)# ^S3 AI2J" Hh^! 
i)a!0IA|?1 SBiFEf 5113 3"=! B^?H3 °]H1E1( 1 1 ~ 13)21- J #71 MB e!H1E1(l3)3 a # 

71 aqi!2(360o. OLK, 180 o "CLK)g SWBTOI- 0|g 2HE*iJ^ ^E|^»(S 

NANdim i4^ ^Aii)^ q».aao. 

EEtt, #71 EH-a*.(S0).fe 2PH3 kOWOjM(NDRt, N0R2)S QWGHS RS-MSS.§^ ^#aEh. 

3EIH, #71 °^t^(60)^ #71 ffl.a*"O0)« RS-SSSS^ZE^ ^ itOWIOIMfNORL 

N0R2)3 KBj-EKq 2f^ h S1EIO) iq-EK)! #2 KIE^EICH ^7H3 °Jt«Ei(l5, I6)S 7#S 

E 2 S £ 1 Oil £A|£! SEI AhOlM X1l-0iS«3 ^ EHJI.S£« UEM Ol3h #?l £3# 

wen- e W23 s^e xun^i 4 h as7i^ hcj. 

!?£L ^l# BOI : *-9(:1-00)M.AI= gg^7l(Tcyc)M 5>H 2|^(HIA1 °l7hE|^ gqilsf in_GLK)2^ #71 47H 
3'5!-»&3S aa'OI¥.(10-13: 90 o 3 ^tSt.^M Ti^i ^2(360o CLK)7K^|# 

4 SW«-(20)S gNEIS, #71 ?|# ^Xl¥(20)0)|A|^ a^S ^ 4!S(in_CLK,' 360 o CLK)3 ? 

71 a a«ftKH- 3 Sa^ShOil CD-EF afflflS-CuPi down)M a=70 °BCH1 21^1 fia 

#71 HaOl^ i^¥(30)^ aSI»S' tfs (up, do*n)l {|S>'9*tO| i|-SS|SS BaiOISF 71-3 
»IGHi!rS(Vc)e #71 Q4^3 SaOI^(10~.13)(H ' SAIM SSotTII Eld, #71 HWfi±(Vfc)2T gEH-M [Cf 
El- #71 EM>3 HaOl*(10~ 1-3)01 A|= SaOl 71-^01 flfl-SD. 

OflaeOI, ^71011 #7| D^3 §aO1^(10~13)0ilA1 OI^OlAl^ # ^eilOI° t (dtUdt2+dt3+dt4)0| STQI-Ai 
01 M 7IS 51 g aqa2(360 o CLK)7F a^M^S aS(in.CLK)SO ^a^lTil #71 ?|# ^HF^ a 

w*(20}£- oi# aAimoi n aoiiiss upij-s^ -ssisrorEj v^m m^zm, -downdss 
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271 HaOrSF £^¥(30)= 271 £12 $E|-4 3*|¥(20)S¥E1 2it§ £!2:(up, down)Qil 2J 
H S§?i!S:(Vc)2| S?IE|ia# SOW SBOil S3£! Q4=2| BaOI¥(10~V3)2| saOISfS 2^A|7| 
Til BCh 

27i gsra- imoi. 2^n, sssiss q^2j aaoi¥(io~i3)oiiAi ■oi*oin;= aaoisi 

«Kdt1+dt2+dt3+dt4)0| ^^M^^J in_CLK)2| ~7|(Tcyc)£h SBS-PI E!Q 

CKMd, 271 D4*»2| BaOI¥(lO~13) B B.KM BaOI¥(E 1 Oil EAI.S .flAHflSJ 2 

a a a oi i?si 47i- woies, 2;h^i gaoi¥7i- ga)n siti 01*01 as aaoi-ss a^f ? 
&4?m miasmi, s^ss as iso 0 21 ?i§wf ueflwi sq. 

OlOilM-EL Siq«q9 ^!2:(in_CLX)M Ahg^H 180, 2| WfiWB ?f£ * B^£!£<180 o CLK, 360 o CLK)g 
tti!AI1l 4* 2i*l E|g 3S0KKE 2 2| (a) » (b)S £A|g). 

CFS.£S, £EIUI £B*B(200)2| S5« gfflK^IS ttO. 

*£!, £ 2 2| (a) 9} (b)Oil EA|£! bh2F 301 271 ?I2 fll 01 4^(100) £S¥E1 B45S 180 o 2J ?| 
2*1-1 3K1 »«HS S M^d2(360o CIX 180. CLK)M 2^21 »a B^¥(40, 41)(HIAi eWBMtt £ 
2 2J (e)2f (d)0il ?W £A|£! Um BOI ±g.2J 3?= S^i!'S(Pu.ise 360, , pulse 180 o )M 

Bg^7l(Tcye)B 3EH BSAI?l?il SO. 

3EIH, 271 £2 2] (d) 2h (e) Oil £AIS $ d 2 (pulse 180 o , Pulse 360 o SE.KH1 
BH*1¥(50)M 0|*£.RS-§BM.g2|- ^ h:OOTO|M(N0R1 , NQR2)8W&£3 £!7hE|=QL RS-MUMM 
21 ^S2 ^ S^i!5:(pulse 180 o , puise 360. )2J 2EH0II CUEh QSjI} SOI 3 S^i!.S(Vout+, 
V6ut-)2[ 2EH7I- Ban 711 SEK 

27i puise 18O0 's^storaaioiii 27i puise 360 o <ys7h "ssi-s-^'a-Ms spraa 

S^i!-2i(Vout+)SS , S^§tOI , 2| £!S^*eia-DI, gtfHM #71 pulse J80 o £!£7t •SS|S* , a*!0II2 
27j pulse 360o <ys7l- , S3Smra.«-£ 2!7hEI3 3 g^i!2:(Vout+)S 'S3|£$-\2| f^g 

3EII1; * °j^Ajs: (pulse 180 e , pulse 380 o )7t S<= , S*!S° , agi2J ai^S S^E|3 3 
»q<J-S(Vtat+).^- 01221 SJfttfl BChfE 2 2| (f ) % (g) 

E 2'2J EWISEM ^oH B" 4^ 2^01, ^1 BHxl¥2J = .^^^(pulse 180 o , pulse 360o )1\ EAIOil 

"s^aroraiBs snas ^z.^ a^Hi 01^ n^iri-^s^-s s&i 2^i)ii chhi^h spi b« 

¥(40, 41 )M 0I¥^ S|i3-ga e!bl|E1(!1~:l3)S ■ 7I« »»H= 360 o -delaydS^ HMisia 
6J2(in_CLK)2J Hh^7|(T C yc/2)aQ= ^HAI Xl3# 6^1 5|i3i'@ °JbiE1°J ^Oil 

sa*}7i misortH.: 

1^ B«*(40, 41)0iiAI ^£1= l^d2:(pulse 180 o , pulse 360> )2| 1±^0| U° ^ 
£3, (pulse IBOo , Pulse 360o )1 'aq'BOl- S^h= RS-M^iMMOi ^ Si^l 

[IBSOiL 0|# Aj2:(p U | Se i80 o , pulse 360 o )2J H^E^S^S ^hS-AJ B §4^1 01 1 

7ho|-H^Afci 291 ^ l^Ajsf pulse 180 o , pulse 360 o )M0| &Lt ^ «.i»P-gE oj-gg ^x|§^g 
4^tS s 4^ 2i2^ tJ"EK 

01 2011 At d^l-BOl B BSOil CUE SH; Aj-OIM SS««M 2|§I3, SU*S«Ei °l^hEI= 

qoi a r ¥s.aoi 2j.a ^Ei2j ?h?asQia£E «B|-sog- m±&±?\ sauig 50 : 502 
s s«a afH»ss«, m^m 4= ^ieioi g-s dwsjbikhi im mim mm ^ a 

b oh ° -floiy fta^ais. 

s^i shhw asw 4^§, as, eoi Ttew atJim, oiati- 4^§ as 01*121 «*i.s?-bi- « 

«M. ^oF^ 2^^ MOK»"W 201 a. 

1. S^l^S 612011 EH^IGH 2s 180 *2J B. ^B^IM ^ ^ f^dsl B«AI?I 
aoi**fe ^12 JilOi^tHF; 

2^1 ^12 X1IOi4=eSS¥E1 B^S ? M^s2j XllOimOil B^S 2f I^ai^M EHxlAI?) #q 

■■^tf22| SEIHI?} 50 : 500| E|E^ 5§dfe ^EIHI ^§4=^4 ^m[~ 2S . «S5S SE| AhOlM 

2. «| i %m 21 01 At, 

271 ?I2 SIOi^BS 271 B^M^Sj a-WBOli §Bb|g5 BaOlM *7»H.A|- 2BAI7|^ 2 

2 a c^2i aaoi^sF; 

27i c^°j aaoi¥ s as aaot^onAi ^ei^ iisat ^7121 amqa. zmwot u\m 

^6!22J biiSOil BJ^H ^71 B n^XHi S^o^ ?I2 S-AI¥£h; 
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gy\ z\g axi^^i f^iisf gmmzm a^°i mm\^ z&is.^ gaois mo\& 
zlm assess, g?\ q^h] laoi^MAi «sas # xisaizhdi 291 g^sd^si 
§^o8xi£^ aoise geoois ss^s 2g ms^s sk= sei atois ag§«. 

S^TO 3. XO 1 tW 21CHAI, 

g?\ W S 3912 g^g^Ei g^gOh 0IM2J #EHOil CKf Q| 2?iaS 

21 i!2f EH*IA!5?I = EHxi^l ^Hlsfe 2§ ^92^ 5fe 5=EI AW IS 

4. ?3j 3 *>HHI SJOiAj, 

#71 M\ 3 12 1£ Sttl*= ^2f£j gj^ilHi :£§2J SH9 iiE{|0IA|5q SgSSS 
£^7H21 e!WEm; 

#71 5IS 2IBIE12J g^ils S #71 SmiW 2!E£t»fe ^EI^A^ ^gsfe 

25 5^ gEI AK3IM 

«?tt 5. a 3 «0| SACHAi, 
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<a) 180TCLK j 

(b) 36CTOK |_J 

(c) 360tUL_delay f 

(d) pulse ISCf 

(e) pulse 360* _ 
(f> Vout* _ 
(g) Vout- 



Tcyc 



60S 



5 

P- 



50% 



n 



50% 



Tcyc 



n 



1_ 



5-5 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR BLLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



